INTRODUCTION
Recently, it has become apparent that Macrophage migration inhibitory factor (MIF) plays a central role in several immune responses including the modulation of several cytokines and monocyte, neutrophil and T-cell activation [2] . MIF may serve as a general marker for systemic inflammation in both septic and nonseptic acute critical illness [3, 4] . This cytokine appears to be a critical regulator of the inflammatory pathways, leading to systemic inflammatory response syndrome (SIRS) and subsequent multiple organ dysfunction syndrome (MODS) [5, 6] . Furthermore, MIF was rediscovered as a neuroendocrine peptide released in a hormone-like fashion by the anterior pituitary gland and the adrenal cortex after exposure to endotoxins (such as lipopolysaccharide [LPS]) of Gram-negative bacteria, corticotrophin-releasing hormone, or physiological stress [7] . However, immune-suppressant prostaglandin E2 (PGE2) lowered MIF levels and inhibited T-cells proliferation when compared to control levels [8, 9] .
Generally, hypertonic saline (HTS) has been known for its anti-inflammatory effect so far [10, 11] . In addition, HTS is also known to have anti-immunoparalysis activity, demonstrated in our experiments by restoring PGE2-suppressant MIF on T-cells. Therefore we hypothesize that the homeostasis of humeral mediators by HTS occurs, at least in part, by an MIF mediated mechanism. Therefore, the experiments were conducted to evaluate MIF after stimulating LPS either in the presence or absence of HTS in monocyte, in response to early phase injury. 
METHODS

Cells culture and cells stimulation
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium bromide (MTT) viability assay
The tetrazolium dye, MTT, is widely used to assess the viability or the metabolic state of the cells [12] . The The supernatant was then transferred to an eppendorf tube and used for assay. The total protein concentration was determined by the Bradford method using a commercially available assay kit (Thermo Fisher Scientific, Rockford, IL, USA) [13] . The prepared protein lysates were aliquoted and used for Western blot analysis.
Western blot analysis for MIF expression
By using the protein extracts, expression of 
Stastistical analysis
One-way analysis of variance was performed to eval- 
RESULTS
The effect of HTS on THP-1 cell viability
We performed the MTT test to evaluate the safety of 78.5 ± 0.14%). HTS20 (88.4 ± 0.15%) and HTS40 (87.6 ± 0.13%) were found to protect against LPS-induced cytotoxicity in THP-1 cells (Fig. 1) .
The effect of HTS on MIF concentrations in the cell supernatant
To find the relation between HTS and MIF on LPS-in- had a lower MIF level (0.27 ± 0.04 ng/mL) than HTS10-treated cells. However, there was no statistically significant difference of MIF levels in the supernatant of HTS10, HTS20 or HTS40 treated cells, respectively, and in the measured times (Fig. 2) .
The effect of HTS on MIF expression
To determine the effect of HTS on the MIF expression, western blot analysis was performed. Correlating with the ELISA, levels of MIF protein expression were higher in LPS stimulating cells (25% decrease in band density) (P ＜ 0.05). The addition of HTS to LPS stimulated cell decreased MIF protein expression regardless of HTS concentrations (Fig. 3) . However, there was no statistically significant difference of MIF levels in the supernatant of HTS10 or HTS20 treated cells.
DISCUSSION
Severe damage on the human body, incurred by trauma, surgery, or prolonged shock may directly induce organ dysfunction. Possible pathogenesis follows: induction of ischemia, reperfusion injury, or immediate tissue destruction due to trauma (first hit). The first hit may not induce a primary multi-system organ failure, but a second hit, such as infection, could further activate the immune system already primed by the first hit. The pathophysiology of sepsis and shock emphasizes the importance of humeral mediator network. Mortality and morbidity will increase with the unusual response of these mediators. Specially, in the early stage after the first hit, increased tumor necrosis factor-α and interleukin (IL) 1 cause a hyperinflammation state, leading to early MODS [1, 14, 15] . Later on, immunosuppressive mediators such as PGE2, transforming growth factor-beta, IL-10 cause immuneparalysis, resulting in late MODS [1] . The mechanism through which hypertonic saline solutions reduce mortality in hypotensive patients is still unclear [16] . However, recent studies have demonstrated that hypertonicity substantially alters activation of inflammatory cells, consequently reducing subsequent organ injury from ischemia-reperfusion and decreasing nosocomial infection [17] [18] [19] .
By controlling immune and inflammatory responses, MIF is thought to play an important role in the pathophysiology of septic shock and chronic inflammatory diseases. This implies that MIF may serve as a general marker for systemic inflammation in septic and nonseptic acute critical illness [3, 4] . MIF is, specifically, a cytokine secreted by the anterior pituitary gland and immune cells in response to surgical stress, injury, and sepsis [7] . This cytokine appears to play a critical role in the regulation of the inflammatory pathways, contributing to SIRS and subsequent MODS [5, 6] . MIF is also secreted by activated T-cells, and neutralizing anti-MIF antibodies inhibit T-cell proliferation and IL-2 production. T-cells also release MIF in response to glucocorticoid stimulation. MIF, in this case, acts to override glucocorticoid inhibition of T-cell proliferation, IL-2 and interferon γ production [8] . 
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